Regional in vivo superfusion of the spinal cord and KC1-induced amino acid release.
In vivo push-pull superfusion was used to sample the regional release of amino acids into spinal superfusates of urethane-anesthetized rats. By collecting superfusates from the intrathecal space surrounding the sacral-lower thoracic spinal cord, it was possible to achieve a stable release of amino acids in one- and five-minute superfusate fractions. Introducing the depolarizing agent, potassium chloride (KC1) (40 mM), into the superfusion medium significantly increased GLU, GLY, and TAU concentrations in superfusates compared to pre-KCl values. The findings that these three amino acids were the only ones (out of 20) that showed a significant increase in response to KCl administration, suggest that they mediate neurotransmission in this region of the spinal cord. Amino acid concentrations were determined in spinal superfusates by high performance liquid chromatography (HPLC), utilizing an automated ortho-phthaldialdehyde precolumn derivatization system. The regional superfusion system described in this paper provides a technique for measuring KC1-produced release of neurochemicals that may mediate neurotransmission in delimited spinal regions.